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SYSTEM AND METHOD FOR ENABLING USERS 
TO EDIT GRAPHICAL IMAGES 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention generally relates to graphical imaging techniques and, in 
particular, to a system and method for enabling users to edit rendered graphical 
images. 

RELATED ART 

There are various devices (e.g., digital cameras, computer systems, etc.) that 
render images. These devices usually allow users to edit the rendered images by 
allowing the users to adjust certain editing parameters of the images being rendered. 
For example, a user is often allowed to provide inputs to control an image's color 
vividness, brightness, contrast, and/or other types of editing parameters. 

Many users are, unfortunately, unfamiliar with the effects of changing many of 
the controllable editing parameters. Thus, a user may desire to improve the 
appearance of a rendered image but may be uncertain as to which of the editing 
parameters should be changed in order to achieve the desired effect. In such a case, 
the user may change one or more of the editing parameters via trial-and-error, 
observing the image to see if the image's appearance is more or less desirable. The 
user may then continue adjusting different editing parameters in an attempt to improve 
the appearance of the observed image. 
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It may take several iterations of editing parameter adjustments in order for the 
user to be satisfied with the appearance of the rendered image. In some instances, the 
user may be unable to set the editing parameters appropriately to achieve a desired 
effect. Thus, the process of adjusting the editing parameters can be a difficult and 
tedious task for many users, especially for users who are relatively unfamiliar with the 
effects of changing one or more of the editing parameters. Indeed, many users who 
are relatively unfamiliar with the effects of changing the editing parameters often 
refrain from any attempts to manipulate the editing parameters due to the burdens 
pertaining to current image enhancement techniques. Even if such users attempt to 
change the editing parameters in order to improve the appearance of the rendered 
image, such users may quickly become frustrated with the trial-and-error process of 
changing the editing parameters and, therefore, may quickly abandon any such 
attempt. 

Some attempts have been made to make it easier for users to control how 
images are rendered. For example, in one conventional graphics system, the system 
presents multiple thumbnail versions of the same image to a user. Each version is 
displayed with different editing parameters (e.g., different color vividness, brightness, 
contrast, etc.) such that each image appears different. The user then selects the 
thumbnail image most preferred by the user, and the editing parameters corresponding 
to the selected thumbnail image are then used to display a full-size version of the 
image. 

Such a graphics system makes it easier for a user to control how images are 
rendered, but the graphics system does very little to help the user to customize an 
image. In this regard, the user's alternatives are limited to the displayed thumbnail 
images, and the user may prefer the final image to appear differently than any of the 
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alternatives presented by the graphics system. In such a situation, the user either 
selects one of the less desirable thumbnail versions or attempts to manually control 
the system's editing parameters thereby encountering some of the same problems 
previously described. 



SUMMARY OF THE INVENTION 

Generally, the present invention provides a system and method for enabling 
users to edit graphical images. 

In architecture, the system of the present invention utilizes memory for storing 
graphical data and an image manager. The image manager is configured to render a 
first set of the graphical data based on a first setting of an editing parameter. The first 
graphical data set defines a first image. The image manager is also configured to 
render a second set of the graphical data based on a second setting of the editing 
parameter in response to a user input and to render a third set of the graphical data 
based on a third setting of the editing parameter in response to the user input. The 
second setting is different than the third setting. By visually comparing an image 
defined by the second graphical data set to an image defined by the third graphical 
data set, a user can comprehend an effect of updating the editing parameter for the 
first image. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The patent or application file contains at least one drawing executed in color. 
Copies of this patent or patent application publication with color drawing(s) will be 
provided by the Office upon request and payment of the necessary fee. 
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The invention can be better understood with reference to the following 
drawings. The elements of the drawings are not necessarily to scale relative to each 
other, emphasis instead being placed upon clearly illustrating the principles of the 
invention. Furthermore, like reference numerals designate corresponding parts 
throughout the several views. 

FIG. 1 is a block diagram illustrating a conventional image rendering system. 

FIG. 2 is a diagram illustrating a graphical image displayed by the image 
rendering system of FIG. 1. 

FIG. 3 is a diagram illustrating the graphical image of FIG. 2 once a user has 
submitted a request for changing an editing parameter of the graphical image. 

FIG. 4 is a block diagram illustrating an image rendering system in accordance 
with an exemplary embodiment of the present invention. 

FIG. 5 is a diagram illustrating a graphical image displayed by the image 
rendering system of FIG. 4. 

FIG. 6 is a diagram illustrating the graphical image of FIG. 5 after the user has 
submitted an input for changing an editing parameter of the graphical image. 

FIG. 7 is a diagram illustrating a graphical image displayed by an image 
rendering system in accordance with another embodiment of the present invention. 

FIG. 8 is a flow chart illustrating an architecture and functionality of the 
system depicted in FIG. 4. 

DETAILED DESCRIPTION OF THE INVENTION 

In general, the present invention pertains to a system and method for enabling 
users to control editing parameters of graphical images. In this regard, a main image 
is rendered to a user via conventional techniques. Upon viewing the main image, the 
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user may decide that the appearance of the main image should be changed. Thus, the 
user may decide to change the editing parameters of the rendered image in an attempt 
to edit or change the appearance of the main image in a desirable manner. 

To help the user determine whether a particular editing parameter should be 
modified, two additional images are preferably displayed to the user. Preferably, these 
two additional images are substantially identical except that the particular editing 
parameter for one of the images is substantially different than the particular editing 
parameter for the other additional image. Therefore, by visually comparing the two 
additional images, the user is able to visualize quickly the effect of changing the 
particular parameter for the main image. Thus, the user is able to quickly determine 
whether or not the appearance of the main image would be improved by changing the 
particular editing parameter for the main image. Accordingly, the user is able to make 
better and/or faster decisions as to which editing parameters for the main image 
should be modified, thereby simplifying the process of enhancing the main image. 

FIG. 1 depicts a conventional image rendering system 1 1 . As shown by FIG. 
1, the system 1 1 includes one or more image files 15 stored within memory 18. Each 
of the image files 15 includes graphical data that defines one or more images to be 
displayed by the system 1 1 . The images defined by the image files 1 5 may be still- 
frame images (e.g., images individually captured by a digital camera, images 
individually created via a drawing program, etc.) and/or may be motion-frame images 
(e.g., images continuously recorded by a video recorder, images defined by an 
animation program, etc.). 

The process of displaying an image is generally controlled by an image 
manager 21 . The image manager 21 can be implemented in hardware, software, or a 
combination thereof In the embodiment illustrated by FIG. 1 , the image manager 21, 
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along with its associated methodology, is implemented in software and stored within 
memory 18. 

The computer system 1 1 of FIG. 1 comprises one or more conventional 
processing elements 25, such as a digital signal processor (DSP) or a central processing 
5 unit (CPU), that communicate to and drive the other elements within the system 1 1 via a 
local interface 28, which can include one or more buses. Furthermore, an input device 
3 1 , for example, a keyboard or a mouse, can be used to input data from a user of the 
system 11, and display device 34 can be used to output data to the user. A disk storage 
mechanism 37 can be connected to the local interface 28 to transfer data to and from a 

10 nonvolatile disk (e.g., magnetic, optical, etc.). The system 1 1 can be connected to a 
network interface 39 that allows the system 1 1 to exchange data with a network 42. 

To display an image defined by one of the image files 15, the image manager 
21 processes graphical data from the one image file 15 and transmits this graphical 
data to a graphical pipeline 45 that renders the graphical data to a frame buffer 49. 

15 More specifically, the image manager 21, based on the graphical data within the one 
image file 15, produces a set of image data 52a that defines the image to be displayed 
via display device 34. In producing the set of image data 52a, the image manager 21 
may perform various transformation processes on the graphical data included within 
the foregoing image file 15. For example, the image manager 21 s Qia>Ladjust the pixel 

20 values^oftiiegraphical data from the image file 1 5 based on the resolution or size of 
the display device 34. Other types of transformation processes known in the art may 
be performed by the image manager 21 . 

After receiving the set of image data 52a, the pipeline 45 may be configured to 
perform other various transformation processes on the set of image data 52a. For 



25 example, the pipeline 45 may translate the pixel coordinates of the set of image data 
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52a into suitable screen coordinates that may be used by the display device 34, via 
well-known techniques, to appropriately color the pixels displayed by the display 
device 34. Other types of transformation processes known in the art may be 



performed by the graphical pipeline 45. 

After appropriately processing the set of image data 52a, the graphical pipeline 
45 stores the set of image data 52a into a frame buffer 49. The display device 34 then 
reads the transformed set of image data 52a stored within the frame buffer 49 and 
displays the image defined by this set of image data 52a to a user of the system 1 1 . 
Note that the display device 34 may be any known device for displaying images such 
as, but not limited to, a liquid crystal display (LCD), a cathode ray tube, a printer, etc. 

FIG. 2 depicts an exemplary image 53 that may be defined by the set of image 
data 52a and displayed by the display device 34. The image 53 of FIG. 2 is displayed 
within a window 55 that is also defined by data rendered to and stored within the frame 
buffer 49. Note that the techniques employed to generate a window, such as window 55, 
and to display a graphical image within the window are well-known in the art and will 
not be described in detail herein. Further, it is possible to display the image 53 without 
displaying window 55 or any other type of graphical user interface, if desired. 

The window 55 of FIG. 2 includes various user selectable menu options 57, and 
the user may submit various inputs to the system 1 1 by selecting, via input device 3 1 , 
one or more of the menu options 57. The user may also submit various inputs via other 
techniques, such as, for example, entering a particular character or a particular set of 
characters via a keyboard or keypad of the input device 3 1 . There are various other 
well-known techniques for submitting inputs to electronic devices, such as image 
display system 1 1 , and any known techniques for submitting inputs to electronic devices 
may be employed to provide the system 1 1 with one or more user inputs. 
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One of the inputs submitted by a user of the system 1 1 may be an input for 
changing an editing parameter pertaining to the image 53 being displayed by the system 
1 1 . In this regard, it is well known that the display of an image 53 is based on certain 
user selectable editing parameters in addition to the pixel data from an image file 15. 
These editingp>an^ of the 

image 52a 5 and unless changed by the user, these editing parameters typically remain 
constant. Normally, a default set of editing parameters are applied to each image 
rendered by the system 1 1 . If the user desires to have a different set of editing 
parameters applied to a particular image, then the user usually must manually define, for 
the particular image, each editing parameter that is to be different than the default 
settings. Typical examples of such editing parameters includexoloii_viyidness, 
brightness, contrast, etc. 

Data defining such editing parameters is typically stored in memory 1 8 and is 
controlled by the image manager 21 . This data will be referred to herein as editing 
parameter data 61 . For each different set of image data, the editing parameter data 61 
normally includes a value or set of values associated with each editing parameter 
defined by the data 61 . For example, one of the editing parameters defined by the 
editing parameter data 61 may be brightness. Thus, the editing parameter data 61 may 
include a value or set of values, referred to as a "brightness setting," that indicates the 
desired brightness level of the associated graphical image. Another editing parameter 
defined by the editing parameter data 61 may be color vividness, and the editing 
parameter data 61 may include a value or set of values, referred to as a "color vividness 
setting/ 5 that indicates the desired color vividness level of the associated graphical 
image. Various other editing parameters may be similarly defined by the editing 
parameter data 61. 

8 
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Normally, the image manager 21 mathematically combines each editing 
parameter setting for a particular set of image data 52a with each pixel color or shading 
value of the set of image data 52a according to a predefined algorithm, depending on the 
editing parameter. Techniques for modifying the pixel values of a set of image data 52a 
based on the editing parameter data 61 are generally well-known in the art. 

If the user wishes to change the appearance of the image 53, the user may submit 
an input via input device 3 1 indicating a desire to change an editing parameter for the 
image 53. For example, the user may determine that the appearance of the image 53 
may be enhanced by changing the color vividness of the image 53. In such an example, 
the user submits an input indicating a desire to change the color vividness of the image 
53. In response, the image manager 21 typically renders some type of graphical user 
interface to assist the user in changing the color vividness of the image 53. 

For example, as shown by FIG. 3, the image manager 21 may render a window 
72 and indicate, via this window 72, the current color vividness level. More specifically, 
the image manager 21 may include information in the window 72 indicative of the color 
vividness setting for the image 53. In the example shown by FIG. 3, the color vividness 
setting is represented numerically within an interface box 75 and is represented 
graphically via a slide bar 77. 

The slide bar 77 includes a graphical positioning indicator 8 1 , such as a 
graphical tab, for example, that moves along a path 83 based on the state of the editing 
parameter being represented by the slide bar 77. For example, in FIG. 3, the slide bar 77 
is utilized to represent the color vividness setting, and the position of the positioning 
indicator 81 along the path 83 is indicative of the color vividness setting within editing 
parameter data 61 for image 53. In this regard, the positioning indicator 81 appears 
more to the left for lower levels of color vividness, and the positioning indicator 8 1 
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appears more to the right for higher levels of color vividness. Thus, the position of the 
positioning indicator 81 corresponds to and indicates the color vividness setting stored 
in the editing parameter data 61 for the image 53. 

Upon viewing the window 72, the user may submit an input via input device 3 1 
to change the color vividness of image 53 in a desired manner. For example, if the user 
desires to reduce the color vividness of image 53 , the user may utilize a mouse to slide 
the positioning indicator 81 more to the left or may utilize a keyboard to lower the 
numerical value within the box 75. If the user desires to increase the color vividness of 
image 53, the user may utilize a mouse to slide the positioning indicator 81 more to the 
right or may utilize a keyboard to increase the numerical value within the box 75. 

Based on the inputs entered by the user, the image manager 21 changes the color 
vividness setting within the editing parameter data 61 for the image 53. The image 
manager 21 then transforms the set of image data 52a {i.e., the data defining the 
displayed image 53) into a new set of image data 52b based on the new color vividness 
setting. Normally, this new set of image data 52b is identical to the original set of image 
data 52a, except that the newly defined color vividness setting is applied to the set of 
image data 52b instead of the previous color vividness setting that was applied to the 
original set of image data 52a. 

The transformed set of image data 52b is then transmitted to pipeline 45 and 
rendered to frame buffer 49. The display device 34 then displays the data within the 
frame buffer 49, thereby updating the image 53 of FIG. 2 with a new image that is 
defined by the new set of image data 52b. Note that this new image may depict the 
same scene of the previous image 53 such that the only difference between the new 
image and the image 53 shown by FIG. 2 is the color vividness of the new image. Upon 
seeing the update to the image 53, the user may decide that further changes to the editing 
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parameters are desirable and may change one or more of the editing parameters defined 
within the editing parameter data 61 according to techniques similar to those described 
above for changing the color vividness level. 

Unfortunately, the user of the system 1 1 may become frustrated in trying to 
enhance the image 53, particularly if the user is unfamiliar with the effects of changing 
one or more of the editing parameters defined by the editing parameter data 61 . Indeed, 
the user may refrain from even trying to enhance the image 53 because the user is 
unaware that changing the editing parameters would improve the image 53 or because 
the user believes that the burden of trying to change the editing parameters would be too 
great. 

The present invention generally provides a system and method for enabling 
users to more easily and efficiently edit rendered images. By facilitating the process 
of editing the rendered images, users are encouraged to attempt image enhancement 
and should become more proficient in performing image enhancement. 

FIG. 4 depicts an image rendering system 1 00 capable of displaying and 
editing images in accordance with the present invention. The system . 100 is 
configured to display an image to a user and to allow the user to control one or more 
editing parameters pertaining to the displayed image. The image rendering system 
100 may be employed within a variety of products including, for example, cameras, 
computer systems, and/or other types of devices that display graphical images during 
operation. 

As can be seen by comparing FIG. 1 to FIG. 4, the system 100 may be 
identical to conventional image rendering system 1 1 except that the system 100 
includes an image manager 1 10 in accordance with the present invention in lieu of 
conventional image manager 2 1 . The image manager 1 1 0 can be implemented in 
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software, hardware, or a combination thereof. In the preferred embodiment, as 
illustrated by way of example in FIG. 4 5 the image manager 1 10 of the present invention, 
along with its associated methodology, is implemented in software and stored in 
memory 18. 

5 Note that the image manager 1 1 0, when implemented in software, can be stored 

and transported on any computer-readable medium for use by or in connection with an 
instruction execution system, apparatus, or device, such as a computer-based system, 
processor-containing system, or other system that can fetch the instructions from the 
^ instruction execution system, apparatus, or device and execute the instructions. In the 

2 10 context of this document, a "computer-readable medium" can be any means that can 

I . : 

jp contain, store, communicate, propagate, or transport the program for use by or in 

*** connection with the instruction execution system, apparatus, or device. The computer 

p readable medium can be, for example but not limited to, an electronic, magnetic, 

ry optical, electromagnetic, infrared, or semiconductor system, apparatus, device, or 

□ 15 propagation medium. More specific examples (a nonexhaustive list) of the computer- 

readable medium would include the following: an electrical connection having one or 
more wires, a portable computer diskette, a random access memory (RAM), a read- 
only memory (ROM), an erasable programmable read-only memory (EPROM or Flash 
memory), an optical fiber, and a portable compact disc read-only memory (CDROM). 
20 Note that the computer-readable medium could even be paper or another suitable 
medium upon which the program is printed, as the program can be electronically 
captured, via for instance optical scanning of the paper or other medium, then 
compiled, interpreted or otherwise processed in a suitable manner if necessary, and 
then stored in a computer memory. As an example, the image manager 1 1 0 may be 
25 magnetically stored and transported on a conventional portable computer diskette. 

12 
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The image manager 1 1 0 preferably stores and controls editing parameter data 
1 16, as shown by FIG. 4. The editing parameter data 1 16 may be identical to the editing 
parameter data 61 of conventional system 1 1 and, therefore, may include editing 
parameters or values pertaining to color vividness, brightness, contrast, etc. 

The image manager 1 1 0 is preferably configured to display a graphical image 
according to the same techniques employed by conventional image manager 21 . 
Therefore, to display graphical data from one of the image files 1 5, the image manager 
1 10 preferably defines a set of image data 121a by performing various conventional 
transformation processes on graphical data from the one image file 15. One such 
transformation process may include applying the editing parameters defined by the 
editing parameter data 1 16 to pixel data read from the image file 15. 

The image manager 1 1 0 may then transmit the set of image data 121a to the 
pipeline 45, which renders the set of image data 121a to the frame buffer 49. The 
display device 34 then reads the frame buffer 49 and displays the image defined by the 
set of image data 121a. FIG. 5 depicts such an image 132. As can be seen by 
comparing FIG. 5 to FIG. 2, the image 132 rendered by system 100 may be identical to 
the image 53 rendered by conventional system 1 1 . Further, the image 132 may be 
displayed within a window 135 having various menu options 137, similar to the image 
53 and window 55 of conventional system 11. 

Upon seeing the image 132, the user of the system 100 may decide to enhance 
the image 132 by controlling certain editing parameters (e.g., color vividness, 
brightness, contrast, etc.). Thus, the user may submit an input via input device 3 1 
indicating a desire to edit image 132. In response, the image manager 1 10 preferably 
displays a graphical user interface, such as the window 142 shown by FIG. 5. The 
window 142, similar to window 72, may include various graphical tools, such as one or 
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more interface boxes 75 and/or slide bars 77, for enabling the user to change one or 
more editing parameters (e.g., color vividness, brightness, contrast, etc.). Thus, via 
techniques similar to those previously described for conventional system 1 1 , the user 
may change a particular editing parameter by utilizing the graphical tools of window 142 
or via some other technique for submitting inputs to the system 100. 

In contrast to conventional system 1 1 , however, and to help the user understand 
the effects of changing the particular editing parameter, the image manager 1 1 0 of the 
present invention preferably displays at least two images 152 and 153 based on 
substantially different settings of a particular editing parameter. In this regard, the 
display settings of the particular editing parameter for the two images 152 and 153 
should be sufficiently different such that a user can comprehend the effect of changing 
the particular editing parameter by comparing the images 152 and 1 53, as will be 
described in more detail hereinbelow. The difference between the display settings of the 
two images 152 and 153 may be small, but this may make it more difficult for the user 
to readily comprehend the effects of changing the particular display setting. Thus, in 
most cases, it is preferable for the difference in the two settings to be substantial so that 
the user can readily comprehend the effects of changing the particular editing parameter. 
Indeed, in the preferred embodiment, one of the images 152 or 153 is based on a setting 
that is at or close to the low end of the setting range, and the other of the images 1 52 or 
1 53 is based on a setting that is at or close to the high end of the setting range. 

Further, when a slide bar 77 is utilized to change the particular display setting, it 
may be desirable to position the images 152 and 153 in relation to the slide bar 77 such 
that the positions of the images 152 and 153 indicate the approximate slide bar path 
locations for the settings of editing parameters for images 152 and 153, respectively. 
For example, the position of the image 152 may correspond to (e.g., be close to or 
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aligned with) the location along the path 83 where the positioning indicator 81 would be 
located if the positioning indicator 81 was indicating the setting of the particular editing 
parameter for the image 152. Further, the position of the image 153 may correspond to 
(e.g., be close to or aligned with) the location along the path 83 where the positioning 
indicator 81 would be located if the positioning indicator 81 was indicating the setting of 
the particular editing parameter for the image 153. The positioning of the images 152 
and 153 for the preferred embodiment will be described in more detail hereafter. 

Preferably, the two images 152 and 153 are derived from the same set of image 
data 121a or from the same image file 15 as image 132 and are identical to image 132 
except for perhaps the sizes of the images 152 and 153 and except for the particular 
editing parameter that is being changed by the user. Note that it is possible for the 
particular editing parameter for one of the images 152 or 153 to be identical to or match 
the particular editing parameter for image 132. Further, except for the particular editing 
parameter, the two images 152 and 153 are preferably identical to each other. As a 
result, the user can visually compare the two images 152 and 153 to easily understand 
how manipulation of the particular editing parameter will effect the images rendered by 
the system 100 and, more specifically, the image 132. 

For example, the images 152 and 153 of FIG. 5 are smaller images of image 132 
and have been rendered with substantially different color vividness settings. More 
specifically, image 152 has been rendered utilizing a relatively low setting for color 
vividness, and image 153 has been rendered utilizing a relatively high setting for color 
vividness. Thus, as shown by FIG. 5, image 152 appears to have low color vividness 
(similar to a "black and white" image), while image 153 appears to have high color 
vividness. By visually comparing the images 152 and 1 53, a user can readily identify 
and comprehend how images and, more specifically, how image 132 are affected by 
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manipulating the particular editing parameter, which in this case pertains to color 
vividness. 

In order to display images 1 52 and 1 53, the image manager 121 produces two 
new sets of image data 121b and 121c. These new sets of image data 121b and 121c are 
5 preferably identical to the set of image data 121a used to define image 132 except that 
the image manager 110: (1) applies a substantially different setting for the particular 
editing parameter to at least one of the new sets of image 121b and 121c and (2) 
transforms the sets of image data 121b and 121c such that they define smaller images 
„ located within window 72. Note that the new sets of image data 121b and 121c can be 

10 copied or otherwise derived from the same image file 15 used to define the set of image 
Jp data 121a or can be copied or otherwise derived from the set of image data 121a directly. 

The image manager 1 10 transmits the new sets of image data 121b and 121c to the 
^ pipeline 45, which renders this data to the frame buffer 49. The display device 34 then 

fy displays the new sets of image data 121b and 121c as images 152 and 153, respectively. 

B 15 In the preferred embodiment, the images 152 and 153 are positioned adjacent to 

opposite ends of the path 83. The images 152 and 153 are preferably positioned such 
that the user can better determine the effect of moving the positioning indicator 8 1 
toward one of the ends of the path 83 when visually comparing the images 152 and 153. 
In this regard, the setting of the particular editing parameter for image 152 preferably 
20 corresponds to a location along the path 83 that is close to the path end adjacent to 

image 152. Thus, if the image manager 1 10 positions the positioning indicator 81 along 
the path 83 to indicate the particular editing parameter setting for image 152, then the 
image manager 1 1 0 would locate the positioning indicator 8 1 close to the path end that 
is adjacent to image 1 52. Further, the setting of the particular editing parameter for 
25 image 153 preferably corresponds to a location along the path 83 that is close to the path 
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end adjacent to image 153. Thus, if image manager 1 10 positioned the positioning 
indicator 81 along the path 83 to indicate the particular editing parameter setting for 
image 153, then the image manager 1 10 would locate the positioning indicator 81 close 
to the path end that is adjacent to image 1 53. 

Therefore, if the user moves the positioning indicator 81 along the path 83 
toward the path end adjacent to image 152, then the image 132 should be updated by the 
image manager 1 10 to more closely resemble the particular editing parameter of image 

152. Conversely, if the user moves the positioning indicator 8 1 along the path 83 
toward the path end adjacent to image 153, then the image 132 should be updated by the 
image manager 1 10 to more closely resemble the particular editing parameter of image 

1 53. Thus, in the preferred embodiment, the positioning of images 1 52 and 1 53 should 
help the user to better comprehend the effect of changing the particular editing 
parameter setting via the positioning indicator 81 . 

After comparing the images 152 and 153, the user may decide that the image 
132 would be enhanced by changing the particular editing parameter of the image 132 
and, therefore, may submit an input to change the particular editing parameter. Once 
this occurs, the image manager 110 updates the editing parameter data 116 such that the 
setting of the particular editing parameter for image 132 is changed according to the user 
input. The image manager 110 then produces a new set of image data 12 Id for updating 
the image 132. In this regard, this new set of image data 12 Id is preferably identical to 
the set of image data 121a originally used to define image 132 except that the image 
manager 1 10 applies the particular editing parameter setting, as modified by the user, to 
the new set of image data 12 Id. Note that the new set of image data 12 Id can be copied 
or otherwise derived from the same image file 1 5 used to define the set of image data 
121a or can be copied or otherwise derived from the set of image data 121a directly. 
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The image manager 1 10 transmits the new set of image data 12 Id to the pipeline 
45, which renders this data to the frame buffer 49. The display device 34 then displays 
the new set of image data 12 Id. More specifically, the display device 34 replaces image 
132 with the image defined by the new set of image data 12 Id. At this point, the user 
observes a new version of image 1 32, in which the particular editing parameter of the 
new version has been changed according to the user's previous inputs. If the new 
version of image 132 is still not suitable to the user, then the user can make further 
changes to the same or other editing parameters in an effort to enhance the image 132. 

It should be noted that before updating the image 132 based on the particular 
editing parameter, as modified by the user, another image may be first updated with the 
user modified editing parameter. In this regard, when the user submits an input 
indicating a desire to change a particular editing parameter, the window 142 is 
preferably displayed, as described above. However, in addition to the two images 1 52 
and 153, a third image 168 (FIG. 6) may be displayed via techniques similar to those 
used to display images 152 and 153. This image 168 may be identical to the image 132 
except perhaps for the size of the image 168. Further, the foregoing image 168 may be 
displayed within window 142 (e.g., between images 152 and 153) or, alternatively, 
outside of window 142, as shown by FIG. 6. 

When the user submits an input for changing the particular editing parameter, 
the setting of the particular editing parameter, as modified by the user, may be applied to 
image 168 before applying it to image 132. Thus, the image 168 may be updated based 
on the particular editing parameter, as modified by the user, via techniques similar to 
those described previously for updating image 132. Accordingly, the user is able to 
observe the effect of modifying the particular editing parameter before the user's change 
to the particular editing parameter is applied to image 132. 
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If the user determines that changing the particular editing parameter is desirable 
based on his or her observation of the update to image 168, then the user may submit an 
input indicating that the particular editing parameter of image 132 should be similarly 
changed. In response, the image 1 32 is updated based on the user's change to the 
particular editing parameter via the techniques previously described hereinabove. 
However, if the user determines that changing the particular editing parameter did not 
enhance image 168, then the user may refrain from submitting the foregoing input to 
system 100. As a result, the image 132 is not modified based on the user's previous 
inputs for changing the particular editing parameter. 

Moreover, the foregoing process of updating image 168 before image 132 could 
be implemented each time the user requests modification of one of the editing 
parameters. Thus, only the editing parameter changes approved by the user after 
observing the effects of the changes to image 168 are actually applied to the image 132, 
thereby helping the user to refrain from modifying the image 132 in an undesirable way. 

It should be noted that the use of graphical user interfaces is not a necessary 
feature of the present invention. In this regard, it is not necessary to display any of the 
images 132, 152, 153, and/or 168 within one or more graphical user interfaces, and it is 
not necessary to display the information conveyed by window 142 in a graphical user 
interface that is separate from the graphical user interface of images 132 and/or 1 68. 

It should also be noted that each of images 132, 152, 153, and 168 have been 
described in the preferred embodiment as identical except for different sizes and 
substantially different settings for a particular editing parameter. In other words, each 
image 132, 152, 153, and 168 depicts the same scene but has a different size and/or a 
different editing parameter (e.g. , color vividness, brightness, contrast, etc.). It should be 
noted that in other embodiments, the different images 132, 152, 153, and/or 168 can 
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define different scenes or be otherwise distinguishable. However, defining different 
scenes with the images 132, 152, 153, and/or 168 may make it more difficult for the user 
to comprehend the effects of changing the particular editing parameter. 

In addition, it is not necessary for the path 83 to be linear, and indicators, other 
than the tab of FIG. 3, may be utilized to implement positioning indicator 81 . In this 
regard, the path 83 can be of any shape, and any known indicator for identifying a 
location along the path 83 can be utilized to implement the positioning indicator 8 1 . 

Further, it is possible to include graphical tools for changing the settings of 
multiple editing parameters within the window 72. For example, the window 72 may 
include one or more other slide bars 77 that enable the user to change other editing 
parameters. It is also possible to move positioning indicator 8 1 in another direction for 
changing another editing parameter. For example, FIG. 7 depicts a positioning indicator 
81 that may be moved in a two-dimensional range of motion within area 212. Images 
152 and 153 are based on substantially different settings of a first editing parameter, as 
described above, and images 215 and 217 are based on substantially different settings of 
a second editing parameter. 

When the positioning indicator 81 is moved closer to one of the images 1 52 or 
153, then the setting of the first editing parameter for image 1 32 is updated to more 
closely resemble the setting of the first editing parameter for the one image 152 or 153, 
as described above. Similarly, when the positioning indicator 81 is moved closer to one 
of the images 2 1 5 or 2 1 7, then the setting of the second editing parameter for image 1 32 
is updated to more closely resemble the setting of the second editing parameter for the 
one image 21 5 or 21 7. Thus, the positioning indicator 8 1 may be utilized to update 
different editing parameters, and by visually comparing the images 152, 153, 255, and 
257, the user may readily comprehend the effects that moving the positioning indicator 
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81 may have on each of the different editing parameters. Note that the techniques 
previously described for rendering images 152 and 153 may be employed for rendering 
images 2 1 5 and 2 1 7. 

The preferred use and operation of the image rendering system 100 and 
associated methodology are described hereafter with particular reference to FIG. 8. 

The image manager 1 1 0, during normal operation, renders various images in 
performing blocks 205 and 209. For illustrative purposes, assume that the image 
manager 110 renders, in block 209, a set of image data 121a defining image 132. 
Thus, in performing block 209, the image manager 110 transmits the foregoing set of 
image data 121a to pipeline 45, which renders the set of image data 121a to frame 
buffer 49. Based on the data within the frame buffer 49, the display device 34 then 
displays image 132. 

Upon seeing the image 132, assume that the user decides to enhance the image 
132 by changing a particular editing parameter (e.g. , the color vividness) of the image 
1 32. In this example, the user submits, via input device 3 1 , an input indicating a 
desire to edit the image 132. The image manager 1 10 detects this input in block 211, 
and in response, displays at least images 152 and 153 in block 214. Images 152 and 
153 preferably define the same scene as image 132, and the setting of an editing 
parameter of image 152 is preferably substantially different (e.g., substantially lower) 
than the setting for the same editing parameter of image 1 53. For example, assume 
that the images 152 and 153 define the same scene, and assume that the color 
vividness level of image 152 is substantially lower than the color vividness level of 
image 153. By visually comparing image 152 to 153, the user should be able to 
comprehend easily the effect of changing the color vividness of image 132, and the 



21 



HP Docket No. 10003818 

user, therefore, should be able to decide easily whether or not he or she would like to 
change the color vividness of image 132. 

Assuming that the user decides to enhance the image 132 by modifying the 
color vividness of the image 132, the user then submits an input to the system 100 
indicating to what degree the color vividness of the image 132 should change. In the 
preferred embodiment, the user moves the positioning indicator 81 of the color 
vividness slide bar 77 to a position that corresponds to the desired color vividness 
setting. For example, assume that user would like the color vividness of image 132 to 
more closely resemble the color vividness of image 152 instead of the color vividness 
of image 153. Thus, in the preferred embodiment, the user moves the positioning 
indicator 81 to a position that is closer to the path end adjacent to image 152 than to 
the path end adjacent to image 153. In other words, the user moves the positioning 
indicator 81 closer to image 152. Since the color vividness setting of image 152 
corresponds to a location at or close to the path end adjacent to image 152, the closer 
that the user moves the positioning indicator 81 to image 1 52, the more that the color 
vividness of the update to image 132 (which will be described in further detail below) 
will resemble the color vividness of image 1 52. This feature makes the manipulation 
of the indicator's position more intuitive for the user. 

In response to the user's movement of the positioning indicator 81, the image 

0 

manager 110 updates the image 132 based on the moved position of the indicator 81, 
as shown by blocks 219 and 222. More specifically, the image manager 110 produces 
a set of image data 121d that preferably defines the same scene as depicted via image 
132. The image manager 1 10 then applies a different color vividness setting to the 
new set of image data 121d based on the moved position of the positioning indicator 
81. More specifically, the color vividness setting applied to the new set of image data 
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12 Id is the color vividness setting that corresponds to the location of the positioning 
indicator 81, as just moved by the user. Thus, the color vividness of the image 
defined by the new set of image data 12 Id should be different than the color vividness 
of the image 132. 

In block 222, the image manager 110 transmits the new set of image data 12 Id 
to the pipeline 45, which renders the new set of image data to the frame buffer 49. 
The display device 34 then replaces the image 132 with the image defined by the new 
set of image data 121d, thereby updating the image 132. Since the user moved the 
indicator 8 1 toward image 1 52 in the present example, the color vividness of the 
updated image should more closely resemble the color vividness of image 152. The 
foregoing process can be repeated for the same or different editing parameters as often 
as desired in order to enhance the image 132 in a desired manner. 

Note that, if desired, various other types of updates to the image 132 may be 
performed in block 222 along with the update to the color vividness. These updates 
may include updates to other editing parameters, updates of the scene depicted by 
image 132, and/or various other updates known in the art. Such updates may be 
incorporated into the same set of image data 12 Id that is utilized to update the image 
132 for the color vividness setting defined by the user. 
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